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DISABLING SICKNESS AMONG EMPLOYEES OF A RUBBER 
MANUFACTURING ESTABLISHMENT IN 1918. 1919, AND 1290. 1 

Some Morbidity Statistics from the Department of Health of the B. F. Goodrich 

Co., Akron, Ohio. 

Cases of sickness and nonindustrial injuries causing absence from 
work for one full day or longer up to one year among employees on 
the factory pay roll were recorded and classified by the department 
of health of the B. F. Goodrich Co. during the three-year period end- 
ing October 31, 1920. From the tabulation of these data made by 
the Equitable Life Assurance Society of the United States, the ac- 
companying tables were prepared and are presented herewith through 
the courtesy of the Goodrich Co. 

For this specific period of time, unfortunately, no comparable 
industrial morbidity statistics are available, but knowledge of the 
amount and causes of disability even in one group of industrial 
employees, especially when that group is a large one, is of interest 
from a number of different points of view, not the least important of 
which is consideration of the data from the point of view of the period 
itself. The three years ending October 31, 1920, represent a period 
of unusual conditions from the industrial morbidity standpoint for 
the following reasons: 

(1) During the war and for some time after the armistice the most 
physically fit American males were in military service. 

(2) The shortage of labor, which was acute throughout practically 
all of the period, appears to have resulted in an increase in absentee- 
ism for personal reasons, with sickness as the excuse, as suggested 
by the following figures showing the number of cases of illness lasting 
one day: 

Number of cases per 1,000 employees lasting only one day. 

Year ending Oct. 31 — 

1918 276.5 

1919 410.0 

1920 605.0 

(3) A major epidemic (influenza) occurred in each of the three years 
ending with October 31. In addition to the epidemic, the numerous 
and serious sequela? resulting from the primary cases of influenza 
should be mentioned. Unusual weather conditions in the early part 
of 1920 aggravated a health situation that was already unsatisfac- 
tory. 

J From the Statistical Office, U. S. Public Health Service. 
19935°-22 1 (3083) 
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The statistics therefore probably do not represent the sickness 
expectancy of the present time or of the immediate future. Having 
passed through an extraordinary period, we can expect a return to 
something like normal health among the employees of industry. 

THE MORTALITY PICTURE. 

Under the conditions referred to above, what were the chief causes 
of death among the company's factory employees? The mortality 
record for the insured workers goes back to November, 1915, when 
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health conditions were more normal; but even so, nearly half of all 
the mortality for more than four years was caused by pneumonia or 
by influenza*pneumonia. When nonindustrial accidents, tuberculo- 
sis, and pancarditis 2 are added to the toll of pneumonia and influenza 
pneumonia, we have accounted for 65 per cent of total deaths among 
a group composed of all the insured employees in the four and one- 
half years from November 1, 1915, to May 1, 1920, and all the unin- 
sured workers in the three years from May 1, 1917, to May 1, 1920. 3 
There were more deaths recorded as due to nonindustrial accidents 
than were caused by tuberculosis, probably because a number died 
from tuberculosis after their names had been removed from the pay 
rolls of the company at the end of one year's disability. 

* An inclusive term applied to all deaths from heart affections of whatever nature. 
» The life of an employee was insured by the company after three months' service. 
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Table I. — Diseases causing death (as given by death certificates) of 492 insured employees 
of the B. F. Goodrich Co. in the A\ years from November 1. 191-t. to May 1, 1920. and 
to 99 uninsured employees in the S years from May 1. 1917 . to May 1. 1920. i 



Disease causing death. 



Pneumonia 

influenza-pneumonia j 

Nonindustrial accidents I 

Tuberculosis 

Pancarditis 2 

Appendicitis-peritonitis \ 

Typhoid fever ! 

Carcinoma | 

Meningitis 

Nephritis i 

Homicide 




Disease causing death. 



I Num- j Per cent 
| berof of total 
, deaths. I deaths. 



12. Cerebral hemorrhage. 

13. Industrial accidents. . 

14. Scarlet fever 

1.5. Suicide 

16. Septicemia 

17. Diabetes 

18. Paralysis 

19. Acute indigestion 

20. All other causes 



7 


1.4 


7 


1.4 


7 


1.4 


7 


1.4 


ti 


1.2 


4 


.8 


4 


.8 


3 


.6 


11 


8.4 



Total. 



1 The life of an employee was insured by the company after 3 months' service. 
1 An inclusive term applied to all deaths from heart affections of whatever nature. 



DISEASES ANP CONDITIONS CAUSING- THE GREATEST AMOUNT OF LOST TIME TO 
EMPLOYEES OF THE 8. F. GOODRICH CO. IN THE 3 YEAO.S ENDING OCT. 31,1140* 
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FIG. 2. 



T1IK MORBIDITY PICTURE. 

How does the morbidity picture compare with mortality? Were 
the diseases causing the greatest number of deaths responsible also 
for the largest amount of time lost from work ? In Table II and 
Figure 2, influenza is again prominently at the front; but, whereas 
influenza and influenza-pneumonia caused 44 per cent of total 
deaths, influenza, grippe, and pneumonia caused only 19 per cent of 
all the disability. The first five causes of death as listed in Table I 
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accounted for 65 per cent of the mortality, but for only about 26 per 
cent of the morbidity as expressed in time lost from work. Ton- 
sillitis, colds, rheumatism, bronchitis, and gastro-intestinal disorders 
were the outstanding causes of disability in addition to the epidemic, 
nonindustrial injuries, and tuberculosis. The prevention of deaths 
and the elimination of the greatest possible amount of time lost from 
work on account of disability apparently are not one and the same 
problem. Nor is the problem of disabling sickness in office and 
factory the same. 4 

Table II. — Diseases and conditions causing the greatest amount of lost time to employees 
of the B. F. Goodrich Co. in the 3 years ending October 31, 1920. 1 



Disease or condition caus- 
ing disability. 



1. Influenza and grippe 

2. Tonsillitis 

3. Colds 

<V. Nonindustrial injuries 

5. Bronchitis 

6. Rheumatism 

7. Pulmonary tubercu- 

losis 

8. Diseases of the stom- 

ach 

9. Appendicitis 

10. Headache •.. 

11. Pneumonia 



Work 


Per 


Days 

lost 

per 100 

employ- 


days 


cent of 


lost in 
the 3 


total 


years. 


time. 


year. 


70,067 


16.93 


143 


31, 504 


7.61 


65 


25,952 


6.27 


53 


16,826 


4.07 


34 


14, 260 


3.45 


29 


13,616 


3.29 


28 


12, 110 


2.93 


25 


10,797 


2.61 


22 


10,610 


2.50 


22 


8,5S1 


2.07 


18 


6,763 


1.63 


14 



Disease or condition caus- 
ing disability. 



12. Mumps 

13. Enteritis 

14. Furuncle 

15. Gastritis 

16. Hernia 

17. Diseases of the ear 

18. Diseases of the skin... 

19. Occupational derma- 

titis 

20. All others 

Total 



Work 
days 
lost in 
the 3 
years. 



6,045 
5,495 
5,441 
4,408 
4,396 
3, 578 
3,566 

3, 362 
156, 562 



413, 939 



Per 
cent of 
total 
lost 
time. 



Days 

lost 
per 100 
employ- 
ees per 

year. 



1.46 
1. 33 
1.31 
1.07 
1.06 
.86 



.81 
37. 82 



12 
11 
11 
09 
09 
07 
07 

07 
321 



847 



Average number of employees, 16,2S5. 

1 All sickness and nonindustrial accident cases causing absence from work for one day or longer are in- 
cluded, except cases lasting longer than one year, which were not followed beyond the first year of dis- 
ability. 

MORBIDITY IN EACH Or THE THREE YEARS. 



How the number of days lost per person or per 100 persons varied 
in the three years under review is shown for each sex in Table III. 
In the rates from year to year, considerable variation will be noted, 
not only in specific diseases but also in the total number of days lost 
per 100 employees. The increase in the amount of disability in the 
second and third years is only partially accounted for by the illnesses 
diagnosed as influenza and grippe. Other respiratory diseases — 
colds, bronchitis, and tonsillitis- — caused a considerable part of the 
increase in lost time in 1919 and 1920 among both sexes. Another 
large proportion of the increase is to be found in the miscellaneous 
group of illnesses called "All other diseases and conditions." The 
table, however, should not be interpreted to mean that more and 
more time is being lost from work on account of sickness. The rates 
in 1919 and 1920 were high because epidemic influenza and other 

1 Note the time lost on account of specific diseases and conditions in Sickness Among Office Workers, 
Reprint No. 733 from the Public Health Reports of Mar. 10, 1922. 
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factors combined to produce a period which interrupted, at least as 
far as this plant is concerned, a more or less gradual decline in the 
disability rate as is indicated in Figure 5. 

It is interesting to observe that in spite of the differences in the 
rates from year to year, the important causes of disability remained 
practically the same throughout. The first 10 causes of morbidity, 
for example, among either sex in each of the three years would con- 
stitute almost the same list of ailments. 

Table III.— Days lost per 100 employees on account of sickness and nonindustrial acci- 
dents, according to important causes of disability ana by sex for the years ending toith 
October 31, 1918, 1919, and 1920. 



[Morbidity Experience of the Employees of the B. F 


Goodrich Co.] 






Disease or condition causing disability. 


Males, year ending 
Oct. 31— 


Females, year ending 
Oct. 31— 




1918 


1919 


1920 


1918 


1919 


1920 




648 


770 


930 


829 


1,947 


1,078 








102 
41 
15 
37 
21 
35 
27 
17 
25 
11 
13 
17 

9 
11 

9 
14 

5 
11 
13 


165 

46 

64 

36 

24 

20 

23 

31 

19 

16 

18 

4 

15 

12 

8 

8 

4 

4 

11 


124 
86 
61 
31 
35 
33 
16 
16 
17 
23 

9 
19 

8 
13 
11 

9 
12 

7 

4 


142 

57 

22 

44 

38 

13 

38 

20 

46 

11 

3 

5 

14 

2 

10 

9 
11 
3 
36 
305 


505 

143 

126 

36 

35 

35 

88 

43 

61 

26 

42 

6 

21 

7 

7 

5 

12 

8 

5 

(') 

736 


116 




117 


3. Colds 


67 




19 




48 




14 




45 




14 




17 




24 




19 




14 




6 




1 




fi 




2 




7 




5 




1 




39 




215 


248 


396 


497 








11,4S3 


15,539 


16,421 


1,890 


1,442 


2,077 







1 Less than 48; the exact figure is not available. 



DURATION OF DISABILITY. 

The number of cases per 1,000 persons was taken in lieu of the per- 
centage remaining out at the beginning of each consecutive working 
day, in order to compare the duration of disability by years. If per- 
centages had been used for this purpose, the year ending October 31, 
1920, would have appeared to have the shortest disabilities, and the 
year ending October 31, 19i8, the longest, whereas the reverse is 
the case. The erroneous picture which percentages would have 
created in this instance is due to the disproportionate number of 
cases lasting one day only in the years ending October 31, 1919, and 
October 31, 1920, as shown at the beginning of this article. In 
Figure 3 the curve representing the year ending October 31, 1920, 
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crosses the curve for the year ending October 31, 1919, at the seventh 
day, indicating a reduced duration for disabilities lasting longer than 
one week in the year ending October 31, 1920, compared with the 
preceding year. 

The plotting of duration of sickness is of interest to industrial 
health departments because their endeavor is to flatten out the curve 
toward the left as much as possible from year to year. Information 
regarding the extent to which this was done in 1921, when conditions 
from a health standpoint were better, unfortunately is not available 
at the present time. 



PUKATION or DISABILITY: NUMBER OF CASES STILL DI9ASLEP PES. 1,090 PERSONS 
AT THE BEOINNINO OT EACH CONSECUTIVE. WOfeK SAY 
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Fig. 3. 
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Table IV. — Duration of disability — Frequency of cases still disabled at the beginning of 

each consecutive work day. 

[Morbidity Experience of Ihc Factory Employees of the B . F. Goodrich Co. in the years ending with Oct . 31 , 

1918, 1919, and 1920.] 



Duration of disability. 



Number of cases, year ending | Cases per 1,000 persons, year 
Oct. 31— j ending Oct. 31— 



1918 



1919 



1920 



1918 



1919 



1920 



Total number of cases lasting 1 day or 

longer 

Number of cases remaining out at the be- 
ginning of— 

Second day 

Third day 

Fourth day 

Fifth day 

Sixth day 

Seventh day 

Eighth day 

Ninth day 

Tenth day 

Eleventh day 

Twelfth day 

Thirteenth day 

Fourteenth day 

Fifteenth day 

Sixteenth day 

Seventeenth day 

Eighteenth day 

Nineteenth day 

Twentieth day 

Twenty-third day 

Twenty-eighth day 

Thirty-third day 

Thirty-eighth day 

Forty-third day 

Forty-eighth day 

Fifty-third day 

Fifty-eighth day 

Sixty-third day 

Sixty-eighth day 

Seventy-third day 

Scventj -eighth day 

Eighty-third day 

Eighty-eighth day 

Ninety-third day 

One hundredth day 



13,290 



11,598 

8,739 

6,881 

5,690 

4,943 

3,982 

3,084 

2,624 

2,250 

1,966 

1,679 

1,419 

1,263 

1,134 

1,036 

935 

850 

782 

723 

642 

501 

382 

295 

227 

182 

145 



108 
"79 



25.692 35,869 



18,719 
14,001 
11,004 
9,120 

8,088 

5, 820 

5,001 

4,350 

3,767 

3,309 

2,856 

2,434 

2,140 

1,914 

1,730 

1,575 

1,396 

1,239 

1,114 

1.022 

726 j 

531 I 

383 

288 

218 

175 

141 

123 

104 

94 

84 

66 

60 

58 

48 



Average number of employees. . 



13,373 



16,981 



24,676 

17,909 

13,785 

11,214 

9,441 

5,583 

4,907 

4,288 

3,763 

3,319 

2,907 

2,436 

2,167 

1,927 

1,746 

1,592 

1,438 

1,287 

1,181 

1,073 

799 

549 

396 

308 

240 

195 

154 

135 

120 

102 

93 

86 

75 

68 

61 



1,141 



S67 

654 

515 

426 

370 

298 

229 

198 

168 

147 

126 

108 

94 

85 

78 

70 

64 

59 

54 

48 

38 

29 

22 

17 

14 

11 



1,513 



1.102 

825 

648 

537 

476 

343 

295 

256 

222 

195 

168 

143 

126 

113 

102 

93 

82 

73 

66 

60 

43 

31 

23 

17 

13 

10 

8 

7 



1,939 



1.334 

968 

745 

606 

510 

302 

265 

232 

203 

179 

157 

132 

117 

104 

94 

86 

78 

70 

64 

58 

43 

30 

21 

17 

13 

11 

8 

7 

6 





FREQUENCY OF SICKNESS ACCORDING TO LENGTH OF SERVICE. 

The decrease in disease occurrence according to length of service 
with the company is striking. (See Table V and fig. 4.) One would 
expect an older age distribution and, consequently, a higher sickness 
rate among persons who had been with the company for five years or 
more. The rate, however, for this group and for those with one to 
five years' service is so much lower than the average sickness fre- 
quency that the efficacy of industrial medical work appears to be 
demonstrated statistically. 
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Table V. — Frequency of sickness and nonindustrial accidents in the tiro years from 
November 1, 1918, to November 1, 1910, classified according to length of terrier with 
the company. 1 



Length of service. 



Under 3 months 

3 to 6 months 

6 months to 1 year 

1 to 5 years 

5 years and over 

All lengths of service 



Average 
number of 
employees. 



4,433 
2,500 
3,060 
!>, 2S6 
2,492 



17,741 



Number 
of cases. 



22, 137 
12, 183 
11,469 
12,907 
2, S65 



01,561 



Annual 
number of 
cases per 

1,000 
employees. 



2,496.0 
2,436.6 
1,874.3 
1,227.7 
575.0 



1,735.0 



•All sickness and nonindustrial accident cases causing absence from work for 1 day or longer are included, 
except cases lasting longer than 1 year which were not followed beyond the first year of disability. 



TRE90INCY 07 SICKNESS ANJ> NON-IMPUSTBIAL ACCIDENTS IN THE TWO YEAES 
FROM NOV. I,l«»l« TO NOV. 1,1430 : CLASSITIEP ACCORDING To 1-EMSTH OF SERVICE 
WITH THE COMPANY * 



LuHCTH OT SERVICE 



ANNUAL N0MBEE OF CASES PER 1,000 EMPLOYEES 

looo iiso ISoo I7SB 2000 22£o 2Soo 




UNPER. 3 MONTHS 

3 MOUTHS TO b MONTHS 

{, MONTHS TO I YEAR. 

I YEAR To E YEARS 

5 YEARS ANP OVER. 

ALL LENGTHS OF SERVICE 



"All SwkneiS anA Non-ltid itstnot Accident cbms causing absence from Work, for Oyg. Pj&$. 
Of i-pngiar- ore- inclmleil, except cgsgs lasting longer- than One. Yenr v»hieA, were, not followed. 
Myoni ib.e -first Yea*" of disability. 



TEE CENT ABSENT ON ACCOUNT OF DISABILITY. 



The statement lias been made that sickness disabilities should not 
exceed 2 per cent of the working time except in very unusual periods. 5 

According to Table VI and Figure 5, 2 per cent was relatively 
a very low percentage of absence; but, of course, the times were 
unusual. Influenza was mainly responsible for an absence of 4 per 
cent of the factory force during the month ending April 15, 1918, 6 
per cent in the month ending November 15, 1918, and 9 per cent 
during the four weeks which terminated on the 15th of February, 1920. 
Oddly enough, the 1920 attack of influenza appears to have been far 
more explosive in Akron than the 1918 outbreak. 

If the hand is placed on Figure 5 in such a way as to obliterate 
the period in which the two great waves of epidemic influenza played 
havoc with industrial efficiency, i. e., from October, 1918, to Septem- 



• Quinby, Dr. R. S.: A Study of Industrial Absenteeism, The Nation's Health, October, 1921, Vol. Ill, 
No. 10. 



3091 



December 15, 1922. 



ber or October, 1920, one can discern a definite downward trend in 
the amount of absence on account of disability. By the end of 1920 
the rate had apparently been stabilized below 2 per cent in its descent 
from an absenteeism of 5 or per cent of the force in 191G. From 
the long-time point of view, there appears to have been a very 
considerable reduction in the amount of time lost from work on 
account of sickness. 



TCfCCCHT ABS2NT TKOM WOftK ON ACCOUNT OF PISABtuTr: BY MONTHS FX.OM JUNfi|^N|KV TO JAN. Iff.lfal 
E«p«r.«»c«. of lha 8.F. GoArt'eW Co. 



II I I I I I I I I I I I 
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TaiiIiK VI. — Per cent absent on account of disability, by months, from Jimc 15, 1910. to 

January 1, 1921. 
(Experience of the B. F. Goodrich Co.| 



Period ending on the 15th ot tlie month 
of— 



1916 

July 

August 

.September 

October 

Noveui ber 

December 

1917 

January 

February 

March 

April 

May 

June 

July 

August. 

September 

October 

November 

December 



Per cent 
absent on 
account 
of dis- 
ability. 



5.4 

0.2 
5.4 
4.6 
4.2 
4.7 



4.9 
5.1 
5.6 
5.4 
4.2 
:).(! 
3.8 
3.1 
2.7 
2.0 
2.0 
2.7 



Period ending on the 15th of the month 
of— 



191S 

January 

February 

March 

Ar-il 

May 

June 

July 

August 

September 

October 

November 

December 

1919 

January 

February 

March 

April 

May 

June 



Per cent 
absent on 
account 
of dis- 
ability. 



2.0 
2.0 
3.3 
3.9 
2.9 
2.1 
1.8 
1.7 
L'.O 
1.7 
<i. 1 
0.0 



4.3 
3.5 
3. (i 
4.9 
4.1 
3.1 
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Table VI. — Per cent absent on account of disability, by months, from June. 15, 1916, to 
January 1, 1921 — Continued. 



Period ending on the 15th of the month 
ol— 



1919 

Julv 

August 

September 

October 

November 

December 

1920 

January 

February 

March 

April 



Per cent 
absent on 
account 
ol dis- 
ability. 



2.6 
2.5 
3.5 
2.7 
2.0 
2.9 



3.6 
9.1 

7.1 
4.9 



Period ending on the 15th of the month 
of— 



1920 

May 

June 

July 

August 

September 

October 

November 

December 

1921 
January 



Per cent 
absent on 
account 
of dis- 
ability. 



4. 1 
3.8 
3.(> 
3.3 
2.7 
2.2 
2.0 
1.9 



SUMMARY. 

The following statements briefly summarize the chief points of 
the foregoing discussion: 

1. The three years ending October 31, 1920, were unusual from the 
health point of view, and, consequently, the morbidity statistics of 
this period would not be representative of the sickness expectancy of 
the present time. 

2. The problem of reducing industrial morbidity is not the same 
as the problem of reducing industrial mortality, to the lowest possible 
rate. 

3. Sickness disabilities were found to vary considerably by years, 
not only for specific diseases, but also in the total amount of time 
lost per person among either sex; but the chief causes of disability 
remained practically the same throughout the period under review. 

4. Disabilities were of shortest duration in the year ending October 
31, 1918. The frequency of cases lasting longer than one week was 
greatest in the year ending October 31, 1919; in the following year 
occurred the greatest number of short-time disabilities, i. e., those 
lasting less than one week. 

5. The beneficial effects of the work of a well-organized industrial 
health department are reflected in the morbidity rates of employees 
according to length of service with the company and in the per cent 
absent each month on account of disability. 



SMALLPOX IN COLORADO. 

The following is a summary of the recent occurrence of virulent 
smallpox in Denver. The first fatality of this outbreak was reported 
during the week ending November 12, 1921. It is noteworthy that 
the infection must therefore have been introduced into Denver prior 



